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Abstract 



PROBLEM TO BE SOLVED: To provide an optical element for correcting chromatic aberration coping 
with the short wavelength of a light source and an optical pickup device, an optical reproducing device 
and an optical recording and reproducing device having the optical element for correcting chromatic 
aberration and coping with the higher recording density and the larger capacity of an optical recording 
medium. 

SOLUTION: This optical element for correcting chromatic aberration 1 is disposed between the light 
source such as a semiconductor laser whose wavelength is <=440 nm and an objective lens 2 whose 
NA(numerical aperture) is >=0.55, whose focal distance is >=1 .8 mm and whose Abbe number of a (d)- 
line is <=95.0. Besides, it is provided with at least a convex lens la whose Abbe number of the (d)-line 
is >=55 and a concave lens lb whose Abbe number of the (d)-line is <=35. 
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sA) ttsas o%ictg^-r-5. u^^Lnc*^^, mwz 

^V5;tia2 03t^^-t?H. 12 6 lca^L;fcJ:5C, 

dtid^^^iJ-S. 30 
[0 0 3 0] ia7«, jSS6 5 0 nmT-feitXll« 

iE^i:b©«-&. K:g4 4 0 nmTfeiR^ttIE7S:LcDJ»-& 
*5j;yJ)Sfi4 4 0 nmT-feitZ^«IEabOO«-&tC-:3Ui 
"t-'C-ftfif^^fLT- 1 0 nm*^e.+ 1 0 nm^ifjS 

:g(C*fLT- 1 0 nm*^6.+ 1 0 nm^ifjLTfefeiK^ 



#B§2 000-19388 
14 

-&T-«feJRM2:1iiEb^clii. ± 5 nmK^±®^l!)TSt 
rehlfi/iiS 0 %JJ(Tt/J:0. feiRa$tiiE-r-5i£JSA«* 

?>*^;S:J:5fc. .^^!fi«iJ-;(^<Dtt"'i>*^8 0%J;0:*:©9 
[0 0 3 1] !a2tC^Lfcj:-5;^*5W*f!^L'>X2® 

TSo brc^^oT, SlcD«tlll§3t^lS«fi£0t5^Lfc7t 
^:^^yi7^m^hl.T. &&ti^4 4 0 ninKkT<r>yt 
W.. NA*^0. 5 5£A±, *.'4iffill*n. 8mmU4±JL 
Od^SOT-^'^^Aig 5. 0£AT<D^S(D*f«feU>X2 

tjit3t>. mnz^^vrzm.myt^?^m^m(D^'^\z, 

[0 0 3 2] -^^tc, 7t!!g©j6S*M 4 0 nme^TT* 
inmetJiMod«S®T-y^lS:*i9 5. 0U^TTa&^2*S: 

t'-atiT. StB§J^^J^«^HTa&SE9 ^#MUTiRSJ 
■rs. Sfc, H9(r5^L.;tS[lllS?t^J^«fiE^t-t3lt2.^ 
^?^<D&fi4 4 0 nm*5j;t/feiR^SiEffl^^5N^l * 
ffll,i;'il,i6 5 0 nmTtD^fHit<&«3:fe<ttX^4(C^ 
L. J*MiR^«01 1 (a) . #;SJR*«0 1 1 
(b) , igftiKMttHl 1 (c) , MMO. 5^-C©et 
1RII«012 (a) , tt±T'(D^iR^«0 1 2 ( (b) 

7 0 ^KiiK-^h^^'^\^yX2 ^m.'^-t^z.ht^vyx 

O JDX-hffifeTSIST* -5 C t let -5 . 
[0 0 3 3] 
[«3] 



(9) #M 2000-19388 

15 16 



VXNA/te.erjgfl|/A<>:farf (0.7/ l.amm/ I.96inm> 


TfiE^ X « 440 lira 




{mm) 


[mm] 




440nm"C(Q 


OBJ 


oo 


oo 






STO 


oo 


0.0 






Si 


R : 6J8 c : 0.0 
K : 0.0 D : 0.0 
A : 0.0 E : 0.0 
B : 0.0 F : 0.0 


2.0 


1.3168/64.17 


1-326269 


S2 


R : -9.68066 C I 0.0 

K : 0.0 D : 0.0 
A : 0.0 E ; 0,0 
B : 0.0 F : 0.0 


1.6 


1.73320/27,58 


1.789537 


S3 


R : 12.0 c : 0.0 
K : 0.0 D : 0.0 
A : 0.0 E ; 0.0 
B : 0.0 F : 0.0 


3.0 






S4 


R: 1.13382 C ;-.e29383E.3 
K : -0.40865 D ; 094777E.2 
A : -.220593E-1 E : 0.0 
B : -.13386 lE-l f:oj) 


1.047744 


l.*38750/95,0 


1.443S54 


S5 


R : -8.82788 C : -.109223E-3 
K:0.0 D : 0.168 193E-2 
A : -.135426E-2 B : 0.0 
B : -.155166E-2 F : 0.0 


a2 






S6 


R : 0.97559 C : -.641939E.1 
K : -0.377658 D : 0.0 
A ; 0.473800E-1 E ! 0.0 
B : 0.436903E.1 F : 0.0 


1.0 


1.438750 / 95.0 


1.443854 


S7 




0.0 






S8 


CO 


0.0 






S9 


oo 


0.124481 






SIO 


oo 


0.1 


1.5168 / 64.17 


1.526269 


su 


oo ■ 


ao 






XMG 


oo 


ao 






D:Vaifltf5^fS^ffiaet E;Y'^So^^®«a F;Y'«ao#|fIRE{i^& 





[0 0 3 4] 



[3S4] 



( 10 ) 
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17 



18 



U > X NA / m.^.f&flt /Kft^tt ii (0.7 / 1 .4mm / l.96mm) 


A =* 650 am 


m 


[mm] 


[mm] 




650nm*C^ 


OBJ 


oa 


DO 






STO 


oo 


0.0 






Si 


R ; 1.13456 C : -.629383 E* 3 
K : -0.40865 D : -394777E.2 
A : -.2205938-1 . E : 0.0 
B : ■.l3386iE.l F : 0.0 


1,032861 


1.438750 /95.0 


1.437364 


52 


R : -828443 C : -.109225E-3 
K:0.0 D : 0.168193E-2 
A : ..l5542«E-2 £ : 0.0 
B : -.155166E-2 F : 0.0 


0.211487 






53 


R : 0.95320 C : -.641939E-1 
K : .a377658 D : 0.0 
A : 0.473800E-1 E : 0.0 
B : 0.436903E-1 F : 0.0 


0.999484 


1.438750/95,0 


1.437364 


S4 




ao 






S5 


CO 


ao 






S6 




ao 






S7 




ao 






58 


DO 


ao 






S9 


OO 


a 125342 






SIO 


OO 


ai 


1.5168/64.17 


1 J 14523 


311 




0.0 






IMO 


OO 


0.0 






l+( 1-(H-KXY/R)?} -Hri 

D;Yi9?a<0^?fcffi<^» E:Y«^0?^I*ffiflS3at F;Y'-«atf>!*mffi«Bt 



[0 0 3 5] m9\zi^vTzmmyt^j^^iiiimim.-^-f)m 40 
WMiz&m-t^{hi->xi a tM'^u>X2m\ziiLm-r 

LT. &\^>Xl a\t'^m.Ai'h-(!$>^tth\Zd^C0T 



(Dn^m •izcommz^yy^aim^i^^^-t^z.izt.u 
^i;-5-&jRM«, i.\zM<mu>X2<DiEcommtj-c^c 

[0 0 3 6] 0 1 o«, m9iz^Lrcm«s^^^mi$.m 



( 11 

19 

^rz. mi 6\t. 5 0 nmX*^^mMsEtS.\^<Dm 

i^^4 4 0 nmX&iR^miEUL(Dm'^^^ZS&^ 

\ZMLX- 1 0 nm;5»^e+ 1 0 nm^gj^itfcJ^^c^St 10 

cfc5tr, iSS:^^6 5 0 nmcD:^'&■T?^i4•^i:^^g^fi^C*^LT 
-10 nm;6^e»+ 1 0 nTn^!!jLT^>feiRII<^ffiiE;^^'i£:> 
SXfji\^^<D\ZM\^X. i&^^^4 4 0 nuKDm^^Xlt^iR 
m^miEht^l^^t. ±5 nmS^±<D^mX^^-^^8 0% 

[0 0 3 7] -^LT, m9\Z^l.rz^mtM^U>X2 

t(Dm\z:$imm<D^umimiEm^^m^i ^m^vTzm 
m^i^^^^^Ltzmi 5f)^i^BMq>i^^u^o\z. }^m^ik 20 

vx^^^iit-^m^. 

[0 0 3 8] 01 OtC^U;^J;3tC. 2^(DU>Xxm 



) 000-19388 

20 

A^^icx$>^\^^. mj^.mmf}^:kx$>^i^ii. $>^\,^t 
t^ir^^b-r^o x.tzt/^'ox. m9<DWint%'^^mism\z 

^Vfzyt^7.^y^^^^tLX. iS,&:^^4 4QnmJ^ 
T<D^m. NA^^O. 7 0£Jl±, m^^MMfi^l. 4mm 
U±K'^dimo:>Tv^^:^^9 S. 0 EKT(D 2^(DU>X 

xmfS.^nrzMmu>X2x\t. n^x^ts:\^^}^^^:kx 
&^BiRmf)m^'r^o -rut^-^. m9\z^Lrzm:myt 
^j^mf^m<D^v\z. feiRHMiEfflTt^^^i ^ffli^T 

[0 0 3 9] ;^cc^3. m9\zf^vrzmm^^mmj$.mx 

'ttrzim2^u>X(Dmj^x$>^mm^7iki^rz^i. rz^ 
^\mi 7(Dmm^^^m^m\zmi.rz^^\z. i^&. 

±<DU>Xxm^V. K'::>U>X^MKi^t>it'r\zmm 

^$>nx]^mT^m^o:>^(Dxt^^\rK miiiz^vrz 

mm^^^m)&m\Z:}D{f^yt^Wi<D^^4 l O nm*5J: 

rf&w.mmiEm^^m'^i^m^^u^^e 5 0 nmx<Dm 

(a) , ^.-^iR^^ilSl 8 (b) , ^fiiR^tSl^l 8 

(c) . iii:fto. 3mx(DmiRm\tmi 9 (a) , n± 
x(Dm^mtmi 9 (b) tc^-To 

[0 0 4 0] 
[S5] 



^m2 000-19388 



m 

OBJ 


NA / /X,WB[ f( (0.83 / I.763mm /XOmm 
[mm] 


) 

[mm] 


i&^A = 4l0nm 


4l0nm"C^ 


STO 


CO 

oo 


ao 






SI 


R : 7.4 

K :o.o 
A : 0.0 
B : 0.0 


c:o.o 
D ; ao 
E ; ao 
f:o.o 


1.2 


1.5168 / 64.17 


I J29569 


S2 


R ; -12,40435 

K : 0.0 
A : 0.0 
B : ao 


c :o.o 
D : 0.0 
E :o.o 
f:o.o 


1.0 


1.75520 / 27 J8 


1.803040 


S3 


R : CO 
K : 0.0 
a; 0,0 
B : ao 


c : 0.0 
D : 0.0 
E :o.o 
F : 0.0 


1.0 






S4 


R ; » 
k:o.o 
A :o,o 
B : ao 


C I 0.0 

D :o,o 
e:o.o 
F : 0.0 


1.0 


I. tJJ£.\J J Z7 JO 


1.803D4O 


S5 


R : 13.24032 

k:o.o 
A : ao 
B : ao. 


c : 0^ 
d:o.o 
e:o.o 
f:o.o 


3.0 






S6 


R : 1.6273 
3C : -0.50566 
A : -.20f7368E-2 
B : -.999092E-3 


C : 0,749875E-4 
D ; -^04775EO 

E : 0.0 
f:o.o 


1.564562 


1.4955/ 81.6 


1.504869 


S7 


R : 59.45684 

K:ao 

A : -.291281E-2 
B : 0.45986QE-2 


C : -.332978E-2 
D : 052I202E.3 

E : 0.0 
F : ao 


0.34768 






58 


R : 1.30215 
K : -0.503781 
A : 0,193338E-1 
B : 0.120697E-1 


C : 0:206089E-3 

D : 0.0 
E : ao 
f:o.o 


1J82655 


1.58913/613 


1.604471 


59 


CO 


0.134216 






510 


oo 


ai 


1.5168 / 64.17 


1J29569 


sn 
m5 


oo 

CO 


0.0 












0.0 






A:r^0^^ffi^a B:Y*]S«>?fiaffi«a CiY*^cr(g??)iSfiift 
D:Y«^<0#P^Rm«3Sb E;r^0^33tS»Jfc F;YHSff3^«tffi|[Sa 
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23 



24 





NA/ft *aSJ« /A'H'Bt 4 (0.83 / 1.763mm/ 3. Ornml 


ifltg X = 630 nm 


m 


[mm] 


(mm] 




650nni'C^ 


OBi 


w 


oo 






STO 


00 


0.0 






S! 


R : 1,61696 C : 0.749873 B-4 
K : -0,50566 D : ..204773 E-3 
A : -.2(T7368E.2 E ! 0-0 
B : -.999092E.3 F I 0.0 


1,652546 


1.4955/81.6 


1.493730 


52 


R : -21 12.22413 C : -.332978E-2 
IC : 0-0 D : 0-921202E-3 
A I •.29128 1 E-2 E *, 0.0 
B ; 0.459860B-2 F t 0.0 


0.317255 






S3 


R : 1-26974 r C : 0.206089E-3 

k: -0.503781 d:ojo 

A : 0.t93338£-l E I 0.0 
B : 0.120697E-1 F : 0.0 


1.260777 


1J8913/613 


1,586426 


S4 




0.0 






S5 




ao 






S6 


oo 


ao 






S7 


OQ 


0.0 






S8 


OO 


ao 






S9 


eo 


a 136937 






SIO 


oo 


0.1 


1.5168/64.17 


1,514523 


SIX 


oa 


0.0 






IMG 


oo 


0.0- 







Y^/R 



l+(l-a+KXY/R)?} 1^ 

D:r«JB<03PJRIH«a E:Y'^0?Pfltffiffft F.Y'^<0^3ERffi«ft 



+AY*+BY ^CY84-D^0+-EYi2hFYU 



10 0 4 2] mil iz^Ltc^^BMcD^i^mmmm^^ 40 
i&^<Dytm.^m^^x\^^^\zhmtDi^'r. +5nmc^i^s 



m^0:mzmiEvx^^^::ti)m^o cntr^ur, m 
mmmmms ax\^m^i^m^^cD^^L^f)^8 o%^o^h<D 

[0 0 4 3] ^Ac. m2 2\t. ?Sfi6 5 0 nmTfeiRM 
^4DJ:^jSS4 1 0 nmX^U^miE$>0<Dm'^\Z'D\,^ 



( 1 

25 

^trzm-o(osiTehm<D^wi^m-rif^y-c$)^, ^22 

i]^^BMii,i>^t£^-o\Z, m&i)^6 5 0 nincDi®-&TrttfeJR 
ll©ffiIE*^ifJST'J?tV^®(C*tLT> 5ft:g*^4 1 0 nm(D 

Strehlfit*^8 0%£iTt;^£0, fiJlX^SrttiE-r^iJJS*^ 

[0 0 4 4] ±|HbfcfiiRSffiiEffl^^^^ 1 ^ili 



) mm 2 000-19388 

26 

4 4 0 nmt5j;t/feJR^aiEffl7t^5^^1 Sfflt^^J^t'/^e 

5 0 nm-ecOigt1-fit^*7*3J:r>**8 t^L. 3E*®i|Xli 
(is 2 4 (a) , 4^j^iSLmitm2 4 (b) , HftiR^tt 
E2 4 (c) , MMO. 5a-ero^iRMt±lI2 5 

(a) . tt±t?roS|iRllttia 2 5 (b) I'^-r. 

[0 0 4 5] 

[«7] 



000-19388 

28 





CNA/tft.^.a5l!t/AMli^ (0.35/1.8nifn/I.98mra 


1 WL^X « 440 nm 


li 

OBJ 


[mm] 


[mm] 






STO 


ca 
oo 


20.0 
0.0 






SI 


R : '5.23663 

K :o.o 
A : 0.0 
B :o.o 


c : 0.0 
D : 0.0 
E : 0.0 
f:o.o 


1.0 


1.78472 / 25.71 


1.823295 


S2 


R : -9.47002 

K : 0.0 
A : 0-0 
B :o.o 


c : 0.O 
D : 0.0 
E :o.o 
f:o.o 


0.1 






S3 


R : 2a358 

K :o.o 
A :o.o 
B :o.o 


<: : 0.0 
D : 0.0 
e:o.o 
F :o.o 


!.8 


1.62004/36.26 


1.641C35 


S4 


R : 4.921 

K :o.o 
A :o.o 
B :o.o 


D ; 0.0 
E :o.o 
F ; 0.0 


X5 


1.5168 / 64.17 


1.526269 


S5 


R : -7.021 

K :o.o 
A : 0,0 
B :o.o 


c : 0.0 
D : ox^ 
E ; 0.0 
F : 0.0 


3.0 






56 


R : 1.02246 
K : -a700344 
A : 0.521041E.2 
B : -.]e0629E-2 


C : -.i04969E-2 
D : -.713744E.3 

E ;o.o 
F :o.o 


1.] 


1.438750/95.0 


1.443854 


SI 


R : -Z445S8 

k::o.o 

A : 0-9t7902E-l 
B : -.439814E-I 


C ; 0.193359E.1 
D : -445800E.2 

E : 0.0 
F :o.o 


0.0 






Sft 


DO 


0.0 






S9 


OO 


0.811592 






SIO 
SU 


00 
oo 


0.6 


13168 / 64.17 


1326269 


IMG 


oe 


0.0 
0.0 - 
















D;Y»0«O$P«ffi«ft E;Yt^<0S^5|^fl&i|» F:Y»^<0^]^ffi«a 





( 16 ) 
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30 



>t^fer U > X NA / M.^.SiSI /X9tUI i (0-55 / l.Smm / l.98mm) 


idt^ A « 650 nm 


m 


[mm] 


[mm] 


^±9 I- -ts L«* 3L 

diral »w 3o ^7 ^ 


ojUnn) k 


OBJ 


oo 


10.245243 






STO 


oo 


0.0 






SI 


R : 11.47517 c : 0.0 

K : 0.0 D : ao 
A : 0.0 B : 0.0 

B : 0.0 9 1 OX) 


1.8 


1.62004/36.26 


1.615422 


S2 


R : 4.60808 C ! 0 0 

K : 0.0 D : 0.0 
A : 0.0 B : 0.0 
B : 0.0 F : oi) 


X5 


1.3168/64.17 


1^14523 


S3 


R : 6.83732 C ! 0.0 

K : 0.0 D : ao 
A : 0.0 £ ; 0.0 
B : 0.0 F : OX) 


3.0 






S4 


R : 1.00962 C : -.104969E-2 
K : -a700344 D : -.713744E-3 
A : 0.521041E-2 E : 0.0 
B : -.160629E.2 F : 0,0 


1.040433 


1.438750 / 95.0 


1.437364 


S5 


R : -i44588 C : ai95359E-l 
K : OwO D : -445800E-2 
A : 0^17902E-1 E ; 0.0 
B : ..439814E-1 F : 0.0 


0.0 






S6 


oo 


0.0 






S7 


oo 


0.0 






S8 


oo 


os> 






S9 


oo 


a83818S 






SIO 


oo 


0.6 


1.5168 / 64.17 


1.514523 


SIl 


oo 


0.0 






IMG 


oo 


0.0- 






^3^®jS: Y^/R 

x« — +ayVby ^cy^+dV^^+ey^Vfy^^ 

1+{1-(1+K)CY/R)^) 
D:YH«H<0^3^H««C E:Y^(0*]^DS«ft F;Y»'lfi<0^ffi«ft 



[0 0 4 7] 1^12 StZ^LfcfeiRMffilEfflTt^^^ 1 ^ 40 
<D^m,^m^^X\^^^\Z^mtD'h~f. +5nmC0S^S^Bi 

LTt.^^. -rrjito^. &^mmjEm^^mi'i\zTy^ so 



mzmiEi^x\^^^ctf)m^o z.n\zMvx. m2 7tf'^ 
^m^'^^u^'o\z. M^u>X2x&iSLm'^m^Lxy' 
y:t-tix\z^r}ji§m^mm3 ax(DjSLmmm^^<D^ 

[0 0 4 8] ^rc. m2S{t. iSge 5 0 nmTfeiRM 
^]Er<^L(Dm^. 2Sg4 4 0 nmTfeJKMMlE/c£L(Z)« 

T, ^^L-&-^\zMLX~ 1 0 nm^^ib+ 1 0 nm^W)^ 



( 1 

31 

A^'im'bf]^tj:Jz'D\z, iSS;5t6 5 0 n m®:»^-ettfeiK 
«^T«feiKII^*tIEL;Sl.ii, ± 5 nm£4±cD^K;T 

[0 0 4 9] iUT. 01. 9. 17, 2 3lZ^Lrz:^^ 

m<^&!\3.mmiEm^^m^ i ^^«-r-5>t^e i> 7 

2 9-e«. f^«bT0 9©Slll§3ie^JSttfi£0C5^L/ce 1( 

^LTti^^t, 01, 17. 2 3 O«{lliS^^JS«fi£0{C 
7KLfcfeJtR|lttiEffl3ie#^^l i^i|&u.>X2 i^fflVi 
T t) J; d i ^ S T ;^Cti, 

JO 0 5 0] 5t^e.>^T>y^^B^;W^t- -S^ai (0 

*^^.tt}W$nfeiS^S4 4 0 nmcDit^M^lf— AfcjSS 
^»7jt^i;TV^:rc«^. -felXIISiEfflJfe^m^ltcisu 
T. *f'^l/>X2(DIE©H^:^7-e^i;sfe)RMi:«iS»® 

^i^>X2t:i^fLx^mmmii^3(Dmmmm3 a\zi\sL so 

li^SiiL, l/4jSS^5fC*3tiTffi$©it^M3ttf 
-A<i:ttii3t:^f6]*i9 0*|5iteLfcit^<l^h*-AtCi£ 

-<^a^®iai^<i^if-Atii7t:i^(S];0J9 0 

^lilfiLfcit^fi3tbf-A««^b*-AX:/U •;/^4T 

ft^^m^izmm:^ti^o:kytiij^u± i:kyt(D^m\z 
h 5 + > y X 7 -fi^*3 J; c;tR F «^^*t;^tB 3 n 
'>>^:^\^th^y^>if:^fa]tizMmmm-t-i>~m7 

i^:^y-mm6^lf:hyydf^>^x.y-mn\zM':J<m 
[0 0 5 2] ±iaLfcfeiR||^iIEffl^^Sg^ 1 ^aiiSL 50 



' ' 4#BS 2000-19388 

32 

fc^^Jdyi/Tyymma. mm^H^4 4 0 nm$,:s, 

[0 0 5 3] £^T. ±IBLfc3t^tr>j/i77->^gff$:R 
LT5tf2^^^gMO«|llS;Mfife01?^5ia3 0 ^#R8L 

[0 0 5 4] ytmmn±mmit7.\iy]i)i^-^ 1 o> 

jtO^-^ 1 2:fcctZJC^^tr.yi7 7.y;/gg9^,;;j-,3 
19-r-5>'X7^An> hn-^ 1 4{-J;0*!ifP$tx-5, ^ 

;y-r (05R-arT) tu^iz^— ^'^t^hk 
^tifeiio^-^ 1 2i:-c«i£$n-5$a«^i(,^©tci 

=^^>i/^nfc^lB^iKft:3$S^-r-5«^, ->X5^A3 

S§ 1 3 tW^mm^ 1 1 n > h u~)im 

-5^1 0*7^-;^7-»^^§|$iA^^^sgf3^^$^^fe|p] 
e&TlHllto$-t±^tt=b(Cji<3t-^' 1 2 ^ 
*fcr-yi?T<yyga9^, fctxt^^ie^iSE^: 3 <D(*5M 

m\z^m^-^^, m^mmw 3 (Dnmm\z^mhtz^^ 

[0 0 5 5] ^^eyi/T-;/:/SB9€r«fig-r •l.^;^ai 

Tl.i-5*^W{4B1»ffi^«^^D||iIggl nzmi^^tl^. 

CD -5 -fe O 7 ;f - -> > i^x ^ -fi^cfe J: y: h ^ 41 > 
^x5-«^tt7^';i.^rj>^$tl, 7*-;^->>if$)j 
««^*=fct^ h ^ ^ >^affll«^ i LxT ->X5- A n > 
ha-^ 1 4^^LT-y— Jl^$<J«|5]gSi 3lrtti^$n 

7 i/^zLX.— ^(Dy :t—tiy>ifzi'i ji,>^mW]V. hy 
ifmmm^ <t tf 7 :/gH 9 

4 ^^LTD—^^mmMmi sizmi^^n. 

iiOt-^ 1 2 Sr^K-ri.. cn<i\Zji-:3X. y^-ti 
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[0 0 5 6] 7.\:^>}^J\^=E—i$flO\Z^^y=¥>if-^n 

Kti^f—f ^%Bmm^ 3 (DfBrs!ii'!e^-r-5*^<Dn > h 
c«/^$ta«.. tJ— d^SijffliiHissi 3T«. xfc!>H;i/^ 

-iJ' 1 OSrm^ScoineiSJcaW-rSttfefC, iStJt- 

\ \zxti^ixtz.Ktim^\%. ^mm^ \ \ \zi&\^ 
^m%n'i-i3mm-^nxmL'mm-i\zwM-^ 

j«*f:3*i|Hjfe^-ST-|eSiW^^n^. Vi:bl5D^CAV 
(Constant Angular Velocity)5^-f T.i'T^.S^^^K, 

^STS)0, Xtf>h*;i/t-^ 1 Ott-5eo|plfe»i:;^i; 

[0 0 5 7] fl^l?ffico^S3feSB*5J:C/tB^<i:S*® 

9 {c*?gHj©fejR^mffi^^lg^ 1 *t«fiic^tl 

^iSftT*^tafi4 4 0 nm^-2)tili4 4 0 nm£/.TO 
^^ffl b t ^ (r Sfe i; S feiRM (C*f b T*5a 1- aiE 
■rsci^^-e^, 3ttE^<«i^3(D$e,;tc2.]l5^«::^^fi 
\t\zn^st ^Z-his^-Q^^, 
[0 0 5 8] 

[^?^«^?|^] ^^B^WfeiR^ffiiEffl^^^^tJcn 

44 0 ninJ^AT«SiScS^!!i^£fflt,>fe:^^C±tC>ct 40 

t T'^t^?^ ^ «fi)c b tr 7 >;/ y&H*3 J; :i O 
t! 7 :/gB* Prffl L fc7tW4S«?ic e. t/(-7t 
fB^S5fe^B«fe»R^;5^+»irfflIETS ;i i:7!)iT^S<75 

[mSCOfflmiCctftBJ] 

[lai] *^0««eJRIISiEffl^^3fe^^iHISb/c«lt 
iS>t^3S«J5)cSITfea<. 50 
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[13 2] 01®«lfBS3^^»«lfi£0A^?)fe'RMttiE«^ 

[13 3] ^\\z^v,Tdmk%^^m^m\zia^^-z. 

(a) ttE*®iRM. (b) tt^.i^iRM, (c) ti^ftiR 

[13 4] El 1 lw^Lfc«tlBS3t!¥=^«^0{C*5</iT. 
(a) «ii};f|0. 5*T'««iRM, (b) «tt±T<D«l 

[05] l2I2tC^Lfc«tlB§7t^^:^^0fC*5tiT, 

[0 6] 0 2(C5^Lfc«tlBS^#?S«ffi;0fr*5t.^T, » 

[07] fe«6 5 0 nmTfeJKMttlE^^CbWJS^, » 
ft4 4 0 nmTfeiKM«iE;^cL<D«-&feJ:ytj^ft4 4 0 

T- 1 0 nm*i?>+ 1 0 nm^Sj^-ti-fci^^cDStrehlffl 
W^Kl 5 7 T * ^ . 

[0 8] 01(C7Sb:t«tB§)t^?S«fig0fC*5l>T, 
&^mii^+ 5 nm*-5i:^<D.^^fe^^^i-:m**-r0-C* 

[0 9] *5!BJ®te(;3feJtXSffijEffl3t^^^^<&gS^b 
fci[fflS3t#3^«fi£0-C* ^. 
[010] 09 ©«BS3t^JR«*£0*^ e.feiDi^«iEffl 

[011] 0 9tC^bfctEBS^^IS1»fiK0(C*5ViT« 
(a) ((b) tt^^,^iRM. (c) \tm& 

[012] 0 9lC^b«:«lll§?t^lS«^0tc45tiT. 
(a) 5*T®SfiiRM, (b) tt¥ft±-Cro« 

[013] 010 \zmhrcmm^^?^m^m\zm^ 

^. 

[014] 01 O('5^b^ctitB§3fe^^ffi^0('*5ti 
0T-*-i>. 

[015] 0 9(CS^bfc«[lllS7t^?S«l^0ir*3(,iT. 

[016] i^S6 5 0 nm-CfeiRMMiE:^J:b<7>i©-&. 
&S4 4 0 nmTfeiKMttiEi^tb©^-&*3J;0:jSfi4 4 

bT- 1 0 nm/6^?>+ 1 0 nni^!ljS-ti-fcJ^-&<^Strehl 

[017] *%H^<^^ b (rteCDfeiRMWlEffl^t^^^ 
^KiS b fc«tlllS7t#^«l^0 T' S o 

[0 18] 0 1 7 (C5^bfc«fflS^^^?S^^0(C*5l,i 
T. (a) anmiR^. (b) «#,*i:iRM. (c) ttH 
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T. (a) {iiii;^0. 5ST'<^)«iRM. (b) «W±T 

[0 2 0] lai nzmLrz.WLm^^j^m^m\z:io\,^ 
[02 1] mi 7\z^vrcmm^^mmmm\z:idt^^ 

n ^ t ^ O,iC0^*5i-*S;3^-rST*^, 
[EI2 2] ?S*6 5 0 nmTfeitXMttIE^£L.cD«-&, 
jftS4 1 0 nmTfe)RISttiE)^cL©i»^t5J;(yCjSS4 1 

bT- 1 0 nm*^?.+ 1 0 nm^t!)$-t*-fci*-&©Strehl 

[112 3] :^mmoy&iRmm]Em^^m^^^m^'p 
\zmmvrzm.m^^mm^mx'$>^. 
[024] la 2 3 L rcmmt^^^m^m \z^ 

T, (a) «^®iRM. (b) mK'^iRm. (c) tt^ 

[02 5] 02 3(C^L;tffi!BS3te^*^#fig0(C*3l^ 
T. (a) «|lj:^0. 5 m-Cff^miR^. (b) ttWiT 

[02 6] m2 siz^Lfzism^mmm^miziisi^^ 
[0 1] 
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T. m&^m^+ 5 nm$>^^t<D.'^m^m»^=^^-r 
m-c$>^o 

[02 7] m2 3izmvrcnm^^^m^m\zisi,^ 
nm$>^iit(D.<^m^m.'^^m=^m-rm-c$>^. 

[02 8] &S 6 5 0 n mTfeJRHMlE/j; L CDi^^, 
jfeft4 4 0 nmT'feiRM«iE:^tL©«-&*3J;t;Jjfi^g4 4 

LT- 1 0 nm*^e.+ 1 0 nm^I6$-B:fc«-g-©Strehl 

[02 9] :*^?g07t^tr>yi^7'<;/y^M©»[BS«fi£ 
0Tc5-5. 

[03 0] *^W©3tffi^S^SM®eEill§«lfiK0-Cafe 
-5, 

[|?-^Oi«BJ] 

1 -■&iN.mmiEm^^mT, i a-oi/>x, ib-ca 

15^®. 4-il3tf— AxyU -y^. 5-l/4feS 

20 -Jt^mSg. 9-^^\^yi/7'y^mm, 10-Xfcr> 

h-;u^-3'. 1 1 -^^isiHii^. 12-jiio^-^', 1 
3 --tf— Tj^aiWllISS, 1 4-->X5^i.n>hD — 1 
5 -^tSBlHlgS 
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